This article describes some common drug-drug interactions between prescription medications and over-the-counter medications that people with diabetes might encounter. With each interaction listed, there is a description of how to appropriately manage it. Also, proper timing of the medications in relation to food intake is described. The data presented are not all-inclusive but do detail the common medications used in people with diabetes.
Prescribed Medications and OTCs: Interactions and Timing Issues
Kimberly R. Rhoades, RPh, CDE This article describes some common drug-drug interactions between prescription medications and over-the-counter medications that people with diabetes might encounter. With each interaction listed, there is a description of how to appropriately manage it. Also, proper timing of the medications in relation to food intake is described. The data presented are not all-inclusive but do detail the common medications used in people with diabetes.
An estimated 17 million people in the United States have diabetes. This is 6.2% of the population. 1 The majority of the premature deaths attributed to diabetes are a result of complications from the disease. 2 Approximately 73% of adults with diabetes have high blood pressure or use prescription medications to help control hypertension. Adults with diabetes are also two to four times more likely to die from heart disease or to have a stroke than are those without diabetes. 1 The macrovascular diseases, such as arteriosclerosis, are one of the many reasons for the increased incidence of heart disease and stroke. National guidelines now suggest more stringent blood pressure and cholesterol targets than in the past. Therefore, people with diabetes are more likely to be prescribed multiple medications to control these concurrent disease states.
The greater the number of medications a person is taking, the greater the risk for drug-drug interactions. According to one hospital study, 3 33% of all adverse drug reactions (ADRs) were a result of preventable drug interactions. This percentage may be even larger if over-the-counter (OTC) product use were taken into account. Drug interactions between common prescription medications and OTCs that a person with diabetes might encounter will be discussed further in this article. Common classes of prescription medications used in diabetes are antidiabetic agents, antihypertensive agents, and antilipemic agents. Common OTCs include analgesics, cough and cold products, and antacids/laxatives. Drug-drug interactions among these classes of medications, as well as the few drug-disease interactions possible with these agents, will be reviewed.
Thousands of drug-drug interactions have been documented. However, only a small percentage of these are clinically important. To help clinicians determine the clinical significance of a drug interaction, rating systems have been established. Most rating systems use a numerical scale. This article will draw upon the rating scales developed by Facts and Comparisons 4 and Hansten and Horn. 5 The two scales stratify drug interactions by their severity and documentation of supporting biomedical literature. Hansten and Horn assess severity and documentation together, whereas Facts and Comparisons assesses each of these individually first and then assigns a rating. Facts and Comparisons' ratings will be referred to as "significance rating A," and the rating provided by Hansten and Horn will be referred to as "significance rating B. Finally, a numerical rating of 1 to 5 is assigned. A level 1 rating is most severe and has a very high probability of occurring. A level 4 or 5 rating is considered mild and of low probability. Table 1 outlines the stratification and the assigned numerical rating.
The majority of pharmacies throughout the country screen for drug-drug interactions among prescription medications dispensed. Unfortunately, this screening process is not available when OTCs are purchased. Labeling regulations for OTCs require the manufacturers to list potential interactions with medications and disease states. 
Description and Management
Antacids may reduce the absorption and effectiveness of captopril. Separate the administration of each by 2 hours.
Capsaicin may exacerbate the ACE inhibitor-related cough. Case reports have occurred with topical application as well as inhaled capsaicin.
High-dose salicylates inhibit prostacyclin synthesis, which may decrease the hypotensive and vasodilator effects of ACE inhibitors. Monitor blood pressure and either reduce the dosage of aspirin or change to an alternative agent.
Reduced absorption and delayed gastric emptying may alter the effect of ␤-blockers. Separate the administration of each by 2 hours.
Calcium salts may impair the absorption of ␤-blockers. From Research to Practice / Polypharmacy: Boon or Bane?
Certain classes of medications tend to have a higher incidence of drug interactions. According to one hospital study in Germany, 6 thiazide diuretics and angiotensin-converting enzyme (ACE) inhibitors had the highest percentage of potential interactions compared to other classes of antihypertensive medications. The Sixth Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC VI) recommends these two classes of medications as preferred agents in people with diabetes. While these medications clearly benefit this patient population, their use also puts this group of patients at higher risk for drug-drug interactions.
Because this patient population is at high risk for cardiovascular events, blood pressure control must be aggressively approached. JNC VI recommends lowering blood pressure in this population to <130/85 mmHg, whereas the American Diabetes Association recommends lowering it to <130/80 mmHg. 7, 8 People with diabetes and hypertension are more likely to be taking more than one class of antihypertensive medication regardless of the target recommended.
Five classes of antihypertensive medications have been included in this article. ACE inhibitors, ␤-adrenergic blockers, calcium-channel blockers, loop diuretics, and thiazide diuretics, and their interactions with OTC analgesics and antacids are described. By far, the antihypertensives have more interactions with OTCs than do the two other classes reviewed. Table 2 outlines the interactions, significance ratings assigned, and possible courses of management.
OTC cough and cold medications have more drug-disease interactions than drug-drug interactions. Table 3 outlines the OTCs and their possible negative effects in people with diabetes.
Because people with diabetes are more likely to have high blood glucose, hypertension, and poor circulation, OTCs to be concerned about are those that may increase blood glucose, increase blood pressure, or constrict blood vessels. Decongestants may affect blood pressure and circulation. Cough syrups may contain several different ingredients, including decongestants, and are available with and without added sugar. Therefore, they 
Salicylates may enhance insulin secretion and may increase the effectiveness of sulfonylureas. Monitor blood glucose and adjust medications if necessary.
Magnesium salts may enhance absorption of sulfonylureas, therefore increasing the hypoglycemic effect. Monitor blood glucose and adjust dosage if necessary.
Reduced hepatic metabolism of sulfonylureas may occur, and changes in gastric pH may lead to increases in efficacy of sulfonylureas. Monitor blood glucose levels and adjust dosages if necessary.
Cimetidine increases metformin concentrations by reducing renal clearance, thereby increasing the blood glucose-lowering effect.
Monitor blood glucose and adjust dosage if necessary or change to alternative histamine2 antagonist.
Bile acid sequestrants may decrease the effectiveness of NSAIDs. Take the NSAID either 2 hours before or 6 hours after the administration of the bile acid sequestrant.
Aspirin reduces the cutaneous flushing and increases the plasma concentration of niacin.
may alter glucose, circulation, and/or blood pressure. It would be prudent to counsel patients to read labels on these products to identify potential interactions.
A study performed in a U.S. Army Medical Center 9 showed no significant adverse effects on blood glucose levels when people with diabetes took sugar-containing cough formulas in short courses. Most health care providers would agree that if a patient's glucose and blood pressure are stable and reasonably well controlled, the short-term use of OTC cough and cold products should be of little risk.
In summary, the effects of OTCs on patients with diabetes are variable and unpredictable. The best advice is to monitor glucose and blood pressure routinely when starting or stopping any OTC agent and to adjust medications if necessary.
In addition to assessing the potential for drug-drug and drug-disease interactions, diabetes health care professionals must also monitor for drugfood interactions. In other words, what is the most appropriate time to take medications in regard to food intake? Food may hinder absorption or increase absorption of a medication. To obtain the maximum efficacy of a medication, it is helpful to know when the medication should be administered with regard to meals.
As outlined in Table 4 , most antidiabetic medications achieve maximum efficacy when taken before meals. Yet, most antihypertensive medications can be taken without regard to food. Generally speaking, if a medication causes stomach upset when taken on an empty stomach, taking it with a little bit of food may hinder the absorption slightly but certainly not as significantly as not taking the medication at all.
In conclusion, medications are prescribed to improve quality and quantity of life. Medications should be effective for the diagnosis, be easy to administer, and cause a minimum of side effects. To achieve maximum efficacy of a medication, drug-drug interactions, drug-disease interactions, and the timing of administration with respect to food should be examined thoroughly before coadministration of multiple medications.
This article provides a reference to 
